Protein-protein interaction conferring stability to an extracellular acetyl (xylan) esterase produced by Termitomyces clypeatus.
Acetyl esterase (AE) activity present in the culture filtrate of Termitomyces clypeatus was separated into lower molar mass (LMM) and higher molar mass (HMM) protein fractions during BioGel P-200 gel chromatography. AE was purified as a 30 kDa nonglycosylated protein from LMM fractions by CM-Sepharose ion exchange chromatography and HPGPLC. Although the HMM fraction had a number of enzyme activities (sucrase, beta-xylosidase, beta-glucosidase, and alpha-L-arabinofuranosidase) other than AE, protein present in the fraction was eluted as a single protein peak in HPGPLC and gave a single band in native PAGE. The fraction, subsequently purified by DEAE-Sephadex chromatography, was a SDS-PAGE homogeneous 80 kDa glycoprotein, but with both AE and cellobiase activities. The aggregate dissociated during ConA-Sepharose chromatography and 30 kDa AE and 56 kDa glycosylated cellobiase were purified separately. The dissociation caused significant loss of cellobiase activity but not that of AE. AE purified from both HMM and LMM fractions was characterized to be the same enzyme in terms of molar masses, pI (7.3), and other physicochemical properties. AE as an aggregate with cellobiase showed higher thermostability, temperature optimum, and resistance toward chemical denaturants than those of purified AE. Compared to cellobiase purified earlier from the same fungus, the enzyme present with AE in the aggregate also showed higher catalytic activity, thermostability, and temperature optimum. The study indicated that the formation of such SDS-resistant enzyme aggregate was associated with significant changes in the physicochemical properties of the enzymes, mainly toward improvement of rigidity of enzymes, and sometimes with the improvement of catalytic activity.